Perception of actions performed by external agents presupposes knowledge about the relationship between action and effect.
We used the (14)C-deoxyglucose method to reveal changes in activity, in the lateral sulcus of monkeys, elicited by reaching-to-grasp in the light or in the dark and by observation of the same action executed by an external agent. Both visually-guided execution and observation of the same action activated the secondary somatosensory cortex, the ventral somatosensory area, the somatorecipient parietal ventral area, the retroinsula and the caudo-medial area of the auditory belt. These matching activations indicate that the somesthetic consequences of movements, generated bottom-up during action execution, may also be triggered top-down during action observation to represent the predicted sensory consequences of the perceived movement. The posterior granular part of insula found to be activated only for action execution and its anterior agranular part activated only for action observation may contribute to the attribution of action to the correct agent. Also, execution in the dark implicated all components activated by execution in the light but the retroinsula. In conclusion, activation of the somatorecipient parietal areas, not only for action-execution but also for action-observation, indicates that perception of actions performed by an external agent presupposes knowledge about the action-effect relationships, and that understanding others' actions consists of running off-line previously stored sensory-motor programs.